Emerging Roles of Granule Recycling in Mast Cell Plasticity and Homeostasis.
Secretory granules (SGs) of mast cells (MCs) release their contents to mediate many biological events and a variety of inflammatory diseases and have important protective roles in innate host defense and pathological functions in allergic reactions and anaphylaxis. There are two modes of MC degranulation during the release of granule contents to the extracellular environment. Anaphylactic degranulation (AND) after IgE-mediated activation is characterized by a rapid swelling and fusion of MC granules as well as abrupt mediators release. Piecemeal degranulation (PMD) is a slow and selective secretion of distinct granule mediators by vesicles shuttling from the granule compartment to the plasma membrane, and it is associated with several chronic diseases. Following degranulation, endocytosis is a fundamental biological event that is necessary to recycle granules and maintain the secretory response during repetitive stimulation. Rapid endocytosis through transient fusion (kiss-and-run, cavicapture and compound exo-endocytosis) has been described in MCs and can also result in the selective release of granule contents. In summary, several possible exo-endocytic mechanisms control the kinetics and magnitude of transmitter release, and each mechanism is associated with a different impact on granule replenishment, cell recovery, and consequently MC function under both normal and pathological conditions.